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These simple high current sinks require that the load 
float between the power supply and the sink. 

In these circuits, OP-77's high gain, high CMRR, and 
low TCVqs assure high accuracy. 
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This simple bootstrapped voltage reference provides a 
precise 10 volts virtually independent of changes in 
power supply voltage, ambient temperature, and output 
loading. Correct zener operating current of exactly 
2mA is maintained by R1, a selected 5ppm/°C resistor, 
connected to the regulated output. Accuracy is primar- 
ily determined by three factors: the 5ppm/°C tempera- 
ture coefficient of D1 , 1 ppm/°C ratio tracking of R2 and 
R3, and operational amplifier V s errors. 

V os errors, amplified by 1.6 (A vC J, appear at the output 
and can be significant with most monolithic amplifiers. 
For example: an ordinary amplifier with TCV 0S of 
5fiV/°C contributes 0.8ppm/"'C of output error while 
the OP-77, with TCV 0S of 0.3mV/"C, contributes but 
0.05ppm/°C of output error, thus effectively eliminating 
TCVqs as an error consideration. 
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The high gain and low TCV 0S assure accurate opera- the op amps. The OP-77E CMRR of 1/iV/V assures 
tion with inputs from microvolts to volts. In this circuit, errors of less than 2ppm. 
the signal always appears as a common-mode signal to 
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